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1 Introduction.
This paper deals with two questions: (i) is there an empirically robust relation between
income distribution and growth? (ii) if yes, does this relation work through the effects of
income distribution on fiscal policy, as posited by several recent models?
Schematically, it is possible to distinguish three main approaches in the recent lit-
erature on income distribution and growth.1 In the first approach income distribution
(or, more precisely, wealth distribution) affects growth due to the presence of imperfect
capital markets: when agents cannot borrow against future investment income, it is in-
tuitive that the existing distribution of wealth will determine how many agents can start
a project and therefore what the resulting growth rate will be: notable examples of this
strand of literature are Galor-Zeira [1988], Bannerje-Newman [1991] and Aghion-Bolton
[1992]. In the second approach, the degree of income inequality influences growth by
affecting the incentives to engage in rent-seeking activities (Benhabib-Rustichini [1991])
or by affecting the outcome of the bargaining process over the size and use of tax rev-
enues (Chang [1992]). Finally, the third approach focuses on the pattern of government
expenditure as determined by the political equilibrium resulting from a given income
distribution. In turn, government expenditure affects growth through several channels,
mainly distortions created by the taxation needed to finance expenditure and positive
effects of government expenditure on the productivity of private investment. Thus, the
role of income distribution in this class of models can be usefully understood as that
of endogenizing government expenditure in a typical model of government and growth
like Barro [1990]. Contributions include Alesina-Rodrik [1991] (henceforth A-R), Bertola
[1991] (B), Perotti [1992b] (P), Persson-Tabellini [1991] (P-T) and Saint-Paul-Verdier
[1991] (SP-V).
This paper concentrates on the third approach. The main contribution is to shed
large literature on the topic that flourished in the 60's and 70's is surveyed in Adelman-Robinson
[1988].
light on the economic and especially the political mechanisms behind the reduced form
relations that have been estimated so far. This is accomplished by estimating the un-
derlying structural relations between income distribution, growth and political variables.
In doing so, the empirical part of this paper goes beyond the standard tests of growth
models, that are almost invariably based on a reduced form approach.2
Aside from the literature on income distribution and growth that provides the initial
motivation for this paper, most of the empirical evidence presented here is relevant also for
a number of positive models of fiscal policy that rely on some form of the median voter
theorem: among others, political economy models of the government sector (Meltzer-
Richard [1981], [1983], Tabellini-Alesina [1990]), the social security system (Tabellini
[1991], Browning [1975]), and developing county external debt (Alesina-Tabellini [1990]).3
The paper is organized as follows. After a brief survey of the literature in section 2,
sections 3 and 4 develop the specifications to be estimated for the structural systems and
the reduced form respectively. I then discuss some econometric issues in section 5, and
then proceed to estimate the reduced form and the structural system in sections 6 and
7 respectively. In this last section, particular attention is devoted to limited information
estimation of the link between income distribution and fiscal policy. Finally, section 8
concludes with some comments and some discussion of possible avenues of future research.
2 A brief survey of the literature.
To understand the common logical structure of this class of models, it is very convenient
to identify an economic mechanism and a political mechanism in each of them.4 The
former maps values of the government expenditure and/or revenue variables into rates
of growth of GDP. The latter maps income distribution into government expenditure or
2A recent exception is Benhabib-Spiegel [1992].
3There is also a long tradition of testing the median voter result at the local level: see for example
Inman [1978], Pommerhane [1978], Gramlich-Rubinfeld [1982] and Mueller [1989] for a brief survey.
4This section develops the approach taken in Perotti [1992a].
revenue variables. The two mechanisms together deliver a reduced form relation between
income distribution and growth, which is the implication of these models that has been
tested so far. The main contribution of this paper consists in explicitly estimating the
political mechanism along with the economic mechanism.
2.1 The economic mechanism.
This subsection identifies the channel through which fiscal policy influences growth in
each model. To organize the discussion, it is useful to distinguish models with infinitely
lived agents (A-R, B) from overlapping generations models (P, P-T, SP-V).
Agents in the first class of models are characterized by different ratios of their endow-
ments of capital and labor. Under the assumption of homothetic preferences, it is easy
to show the standard result that the desired rate of growth of consumption, capital and
output for every agent and therefore for the whole economy is equal to the difference be-
tween the after-tax marginal product of capital perceived by private agents (PMPK) and
the rate of time preference /?, all multiplied by the coefficient ofmtertemporal substitution
a:
^ ^ ^ p] (1)
where r is the proportional tax rate on capital. Since p and a are preference parameters,
in these models fiscal policy affects growth by influencing PMPK and r.
Technology in A-R is essentially the same as in Barro [1990]: the production function
is Cobb-Douglas of the form Y = LaKl~aGa, where labor L is inelastically supplied and
normalized to 1 in what follows, private capital K is accumulated by the private sector
and services from productive government expenditure G are provided by the government
using the revenues of proportional taxation on private capital. Under the assumption of
a balanced budget, G = TK; replacing this expression for G in the production function
one obtains Y = raK. Thus, the after-tax PMPK is (1 — r)Ta and the social marginal
product of capital is ra. Since the private and social marginal product of capital are
constant, given r, this model clearly belongs to the class of endogenous growth models,
with a constant rate of growth and no transitional dynamics.
An increase in r and therefore G has two opposite effects on the after-tax PMPK and
the rate of growth of the economy. On one hand, a higher G raises the pre-tax PMPK
and therefore encourages investment. This positive effect is captured by the term ra
in the expression for the after-tax PMPK. On the other hand, the higher tax rate that
accompanies an increase in G decreases the return from investment that an individual
can appropriate. This negative effect is captured by the term (1 — r). As Barro [1990]
shows, the first effect prevails for low levels of the tax rate, while the second prevails
at high levels of the tax rate. This is intuitive since the physical marginal productivity
of public capital is very high when the public capital stock is low. Thus, the relation
between the tax rate r (and therefore government expenditure G) and growth has the
shape of an inverted U.
The setup is the same in B, except that the production function displays constant
returns to scale to private capital directly: Y = f(L)K. As a consequence, now per-
fect competition everywhere is obviously impossible to assume. The analysis is therefore
conditional on a particular share 7 of the inelastically supplied factor, L, in output.
For a given 7, the marginal product of capital perceived by an atomistic agent is again
constant: therefore, this economy too displays a constant rate of growth without tran-
sitional dynamics. The role of government in this model is twofold: redistribute income
from labor to capital, thus reducing the after-tax share of labor 7, or tax consumption in
order to subsidize investment, thus reducing the relative price of investment below one.
Both actions tend to increase the rate of growth of the economy, the former because it
increases the after-tax return from investment, the latter because it increases the cost of
consumption now relative to consumption later.
The second class of models is characterized by the presence of a sequence of genera-
tions. In P-T, past accumulation of "knowledge useful for technical progress" enhances
the productivity of the current stock of capital, which can be physical or human. The
role of government consists in taxing the income of the old. Revenues from proportional
taxation of income of the old are used for purely redistributive purposes: all agents in
the economy receive the same per capita share of tax revenues. Therefore, a higher tax
rate unambiguously reduces the after-tax return to investment and therefore the rate of
growth of the economy.
SP-V develop a non-overlapping-generations model where agents live for one period.
In a first version of the model, public education and inherited human capital are the
two sources of growth of productivity. Taxes are used for public education only. With
inelastic labor supply, more taxation and government expenditure increase growth by
enhancing the accumulation of human capital through public education. In a second
version of the model, there is a third source of increases in productivity: accumulation
of expertise by participating in the production of a market good. However, agents also
have the opportunity to allocate part of their endowment of time to the production of a
home good, where no technological progress is possible. The government obtains revenues
by taxing income deriving from the production of the market good. Taxation and the
resulting government expenditure on public education have therefore two opposite effects
on growth. On one hand, they spur growth by directly promoting the accumulation of
human capital. On the other hand, they distort the allocation of resources towards the
production of the home goods, where productivity cannot increase. Again, it is quite
intuitive that the first, positive effect of taxation and expenditure on growth prevails at
low levels of taxation while the second, negative effect prevails at high levels, so that the
relation between the tax rate and growth will be hump-shaped.
A different type of non-linearity is present in the economic mechanism of my model.
Growth here results exclusively from private investment in education and there is a
positive externality from investment by one class to the productivity of all other classes.5
There are three classes of pre-tax income in the economy. Taxation is proportional and
5In another version of the model (Perotti [1990]) ceteris paribus investment by one class is good for the
other classes because it increases the resources available for redistribution in the future.
its proceedings are redistributed lump-sum. In the absence of capital markets, only those
agents whose post-tax income is sufficient to cover the costs of education can accumulate
human capital and therefore enjoy a higher income in the following period. Since the
cost of education is independent of per capita GDP, taxation has different effects on
investment in human capital depending on the average income of the economy. In poor
economies, only the rich can potentially invest in education. Higher taxation can therefore
hurt growth by preventing the only potential investors from accumulating human capital.
The opposite occurs in rich economies: here, high growth occurs when the poor (together
with the other two classes) invest in education. Since their post-tax income increases in
the tax rate, now higher taxation increases the rate of growth of the economy.
2.2 The political mechanism.
To obtain testable predictions from these model, one only needs to specify the political
mechanism. Not surprisingly, in all these models the equilibrium outcome of fiscal policy
corresponds to the one preferred by the median voter. The reason is that an agent's
indirect utility over the fiscal policy variable is a function of his position in the relevant
distribution of endowments6 relative to the average. To understand this result, note that
the agent with average endowments will behave exactly as the representative agent in a
model with a degenerate distribution.7 Except for my model, the representative agent,
i.e. the agent with average endowment would vote for the growth-maximizing tax rate.
However, the poorer an agent is relative to the agent with average endowment the higher
the tax rate he will vote for. The intuition is that, with proportional taxation and lump-
sum benefits, at any given tax rate a poorer agent faces a lower tax price of the benefits.
Thus, one obtains the standard Meltzer-Richard-type result that there is a monotonically
decreasing relation between the distance of the decisive voter from the average and the
6The relevant distribution of endowments is the distribution the of capital/labor endowment ratio in
models with infinitely lived agents and the distribution of human capital in overlapping generations models.
7The fact that taxes are proportional is crucial for this result.
equilibrium level of expenditure. To make this model of determination of government
expenditure operative, it is only necessary to identify an empirical counterpart of the
distance between the decisive voter and the average voter. Since in all these models
the decisive voter is the median voter, the share of the third quintile in the relevant
distribution is a good proxy for the distance between the median and the average of the
distribution.
Although the same basic relation is present in my model, it is modified by the fact that
agents are now genuinely forward-looking. Thus, in a poor economy the median voter
might implement a lower redistribution than he would in the static problem because he
realizes that, by letting the rich invest, he too will have a higher productivity in the
future because of the positive production function externality. This case will occur when
the median voter (i.e., the middle class) is sufficiently close to the upper class, so that the
deviation from his preferred static tax rate, in order to allow investment by the rich, need
not be too large. Symmetrically, in a rich economy the median voter might implement
a higher tax rate than he prefers in a static problem because he recognizes that, by so
doing, the poor will invest and therefore again he will be more productive in the future.
It is intuitive that this will occur when the distance between the middle class and the
poor is not too large: otherwise, the present cost of allowing the poor to invest will exceed
the future gains.
3 Specification of the structural systems.
In this section I will set up the estimable structural models that best reflect the features
of the various models examined so far. All models share the same logical structure. There
are three endogenous variables. The first two are the usual ones of a typical model of
endogenous growth: the rate of growth of GDP and the rate of accumulation of capital
(physical or human) which directly affects growth. The third variable, a government
expenditure measure, affects the incentives to accumulate private capital and, in some
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cases, it also has a direct impact on growth. The government expenditure variable is
endogenized through the main novelty of the models surveyed here, the political mecha-
nism.
It turns out that the models by A-R, P-T and SP-V give rise to very similar structural
systems. In A-R, growth is a positive function of the rate of private investment, given
public investment, and of the rate of public investment, given private investment:8
AGDP = ao + atPRIVINV + a2PUBINV + a3XAGDP + e1 (2)
where a^  > 0, a2 > 0 under the null and X&QDP represents a vector of control variables
typical of growth models. However, as discussed in Section 2 private investment depends
on public investment:
PRIVINV =
 7o + KPUBINV + J2XPRIVINV + e2 (3)
The sign of ji is in principle ambiguous, since the relation between the tax rate (and
therefore public investment) and private investment is hump shaped. In the next section
it will be shown that the model implies 71 < 0 in the empirically relevant range. Finally,
public investment depends negatively on the share of the third quintile in income, which
is a proxy for the income of the median voter relative to the mean:
PUBINV = 00 + O^AGDP + 02GDP + 03MID + 04XPUBINV + e3 (4)
and 03 < 0. Note that AGDP and GDP appear in the regression in order to control for
possible Wagner's Law effects, which states that the share of government expenditure in
GDP increases as GDP increases because the demand for government services is income
elastic. Also, it is clear that a proper test of the model by A-R would require the use
of the distribution of wealth as well as of labor income in the population. The problem
8See Appendix 1 for a definition of the variables that appear in all the following expressions.
is that it is practically impossible to obtain a reliable cross-section on the distribution
of wealth. However, it is well known that the distribution of wealth tends to be more
inegalitarian than that of labor income. If this is the case, when the median labor income
in country A is lower than the median labor income in country B, the same relation will
hold between the median wealth/labor income ratios. Therefore, it seems reasonable to
use the share of the different quintiles in labor income as proxies for the measures one
should use in estimating the A-R model.
Specifying an estimable relation that captures the essence of B is slightly more diffi-
cult. A first problem is that the effects of fiscal policy on investment and growth depend
on the policy instrument used. Recall that in B two policy instruments are available
to the government: a direct transfer of resources from capital to labor, and a tax on
consumption used to subsidize investment. If only redistribution of income from capital
to labor (or viceversa) can be implemented, then redistribution of resources from the
rich to the poor will decrease the rate of growth of GDP. The argument is essentially
the same as the one used in discussing the specification of A-R: because the distribution
of wealth is more inegalitarian than that of labor, more redistribution of income from
the rich to the poor is in general also associated with more redistribution of resources
from capital to labor, which is the relevant redistribution in B's model. In this case a
lower capital/labor ratio of the median voter would translate into more redistribution
and therefore lower growth. Thus, this version of the model could be tested using exactly
the same specification as A-R, with the only difference that the government expenditure
variable is now government transfers (GTRAN) rather than public investment.
When only investment subsidies can be used, and they are financed through consump-
tion taxes, more government expenditure will cause the price of capital to fall and will
therefore spur growth. However, now a median voter endowed with a low capital/labor
ratio would have little interest in subsidizing capital, and would vote for low taxes and
therefore low subsidies. This would lead to low growth. A plausible specification of this
version of the model would therefore be:
AGDP = ao + a^PRIVINV + a2XAGDP + Cl (5)
PRIVINV = 70 + ^PPPI + I2XPRIVINV + e2 (6)
PPPI = $0 + QXMID + e2XpPPI + e3 (7)
where PPPI is the PPP value of the investment deflator in 1960 (U.S. = 1) and a.\ > 0,
7i < 0, 0x < 0. 9
To test the model by P-T, one would again specify a model similar to A-R, with the
only difference that now the government expenditure variable is the share of transfers in
GDP as in the first version of B.
The specification used to test P-T can also be used to test the model of SP-V, with
some suitable modifications. First, strictly speaking the private investment variable is
now a human capital accumulation variable. Second, the fiscal policy variable is rep-
resented by government expenditure on education (GOVED). More importantly, the
effects of government expenditure on the accumulation of human capital is non linear:
positive at low levels of expenditure (and therefore inequality) and negative at high levels
of expenditure, since in this case the distortionary effects associated with the financing
of expenditure prevails. This suggests including a quadratic term in GOVED among the
r.h.s. variables of the human capital accumulation equation.
In terms of testable predictions, my model is qualitatively different from the others
in both components. In the economic mechanism the effect of government transfers on
investment in human capital and therefore growth depends on per capita income: it is
9I am assuming here a rather artificial scenario, where one instrument only is used in each cross-section.
This is not only due to the theoretical problems with the existence of a non-cycling majority when agents
vote over two issues. A more important problem is that, as the numerical solutions in B show, there is no
clear-cut relation between income distribution and wealth when both fiscal policy instruments are used:
what the numerical solutions show is that the pattern of income distribution makes very little difference
when both redistributive measures and investment subsidies are available as fiscal instruments.
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positive in rich countries but negative in poor countries. Therefore:
AGDP = a0 + ttl AH + a2XAGDP + eY (8)
with «! > 0, and
AfT = 70 + ixGTRAN + j2GTRANGDP + 73TOP + lATOPGDP + 6>5XA// + e2 (9)
In the last expression 71 < 0 and 72 > 0: given income distribution, transfers are bad for
growth in a poor country and good in a rich country. Also, given transfers, a high share of
the high income class favors growth in a poor country but hurts it in a rich country: thus,
73 > 0 and 74 < 0. Specifying the political mechanism is much more difficult because
of the presence of important discontinuities. The best approach probably consists in
trying to capture the essence of the model. Due to the intertemporal considerations
highlighted above, government expenditure still depends negatively on the income of the
median voter, but also on the distance of the latter from the other groups of the economy,
in particular those groups whose investment in human capital depends on the tax rate
chosen by the median voter. Therefore:
GTRAN = 0O + 01MID + 62TOP + 63XGTRAN + e3 (10)
where 9\ < 0. To determine the sign of 62 under the null, remember that in a poor
economy when the share of the high income class increases the median voter can increase
government transfers without crowding out the only potential investors in the economy.
Similarly, in a rich economy, when the share of the top quintile increases given the share
of the third quintile, the share of the first quintile decreases, thus increasing the dis-
tance between the middle class and the low income class: the model suggests again that
government transfers increase. Therefore, 62 > 0 according to the null.
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4 Specification of the reduced form.
As shown above, in virtually all models the political mechanism implies a monotonic,
negative relation between the share of the third quintile (where the median voter is)
in the distribution of income or capital/labor endowments and the relevant tax rate.10
The shape of the relation between the tax rate and per capita growth, described by the
economic mechanism, determines then the reduced form relation between the share of
the third quintile and growth.
Empirically, the median endowment is typically lower than the average one. It is
intuitive that the tax rate preferred by the agent with average endowment in A-R is the
growth-maximizing one. Since the median voter has lower endowment than the average
voter, his preferred tax rate will be higher than the growth-maximizing one. Thus, the
relevant portion of the inverted-U relation between the tax rate and the growth rate is
the downward sloping one. This implies that the lower is the endowment of the median
voter relative to the average endowment, the higher is the tax rate and the lower the rate
of growth of the economy. This gives rise to the positive reduced form relation between
the share of the third quintile (which captures the distance between the median and the
average endowment) and the rate of growth of the economy. The same reduced form
relation is implied by B when the policy instrument is the rate of subsidization of labor
income.11 The reduced form equation to estimate for these models would therefore be:
AGDP = (30 + piMID + p2WAGDP + m (11)
where WAGDP is a set of reduced form controls and (3\ > 0 is the crucial implication of
these models that has been discussed and estimated in the literature so far (see A-R and
P-T).
10A qualification is needed only for my model.
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 This conclusion of the model must be qualified when investment subsidies financed by consumption
taxes are also available as policy instruments. See section 3 for a short discussion of this point.
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Because of the richer menu of economic mechanisms, the overlapping generations
models can give rise to more complex relations. As in A-R and B, in P-T growth decreases
with the relative income of the median voter because of the disincentive effects of the
resulting taxation. The reduced form of this model is therefore the same as that of A-R
and B, equation (11)-
In SP-V with non-distortionary taxation, the relation is exactly the opposite: the
poorer the median voter, the higher the rate of growth of the economy because of the high
level of expenditure on public education resulting in the political equilibrium. This version
of the model would be tested using the same specification as in equation (11) above, only
now fli < 0 under the null. When taxation is distortionary, the nonlinear relation between
expenditure on education and growth induces a nonlinear relation between the position
of the median voter and the rate of growth of the economy: at high levels of inequality,
i.e. when the median voter is poor relatively to the average, expenditure on public
education is high and relatively unproductive. Accordingly, as the income of the median
voter increases, taxation of the market economy decreases and growth increases. As the
income of the median voter increases further, expenditure on public education decreases.
Past a certain level, however, it is public education that is relatively more productive:
growth is therefore now decreasing in the relative income of the median voter. The
specification for this version would then be:
AGDP = po + faMID + foMID2 + p3WAGDP + m (12)
with ft > 0 and f}2 < 0. Finally, in my model not only the reduced form relation between
the income of the median voter and the rate of growth is non linear in the average income
of the economy, but it also depends on the whole shape of the income distribution. In a
poor economy, growth is enhanced by a high share of the third and fifth quintiles. The
first condition ensures that the tax rate will be low, while the second condition implies
that the upper class is less vulnerable to redistribution. The opposite is true in a rich
13
economy: here, a low share of the third and fifth quintiles ensure both that there will be
enough redistribution for the poor to be able to invest in education and that their income
is sufficiently high to start with. Combining equations (8), (9) and (10) one would obtain:
AGDP= = Po + iii + i& + fai
+%02TOPGDP + 73TOP + lATOPGDP + / W A G D P + 3^ (13)
where 7; = 0:17,- has the same sign as 7; in equation (9). As explained above, the model
implies that 72^ 2 + 74 < 0 and 7102 + 73 > 0.
All the equations to be estimated have now been specified. Before commenting on the
empirical results, however, it is necessary to consider briefly some important econometric
issues that arise in estimating the models.
5 Econometric issues.
When dealing with income distribution variables, the issue of measurement error cannot
be dismissed lightly. Indeed, the problems connected with collecting a reliable cross-
section of comparable income distribution observations can be so severe12 that one may
justifiably be skeptical on the usefulness of any econometric exercise based on these data.
Operationally, the econometric approach of this paper can be defended by checking in a
honest way the sensitivity of the results to measurement errors and outliers. In particular,
I deal with these issues in two main ways: by using a standard errors-in-variables approach
and by applying the methods of bounded-influence regression.
The first approach is complicated slightly by the fact that in this paper I am mainly
interested in the estimation of the structural components of the models, and therefore
the natural framework is that of simultaneous-equation estimation. There are some deli-
cate issues of identification and estimation in simultaneous equation models when one or
12
 See for instance Lecaillon et al. [1984].
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more variables are measured with error. A natural extension of the instrumental variable
approach to the measurement error problem would clearly involve treating the exogenous
variables measured with error as endogenous variables. No new identification and estima-
tion issues would arise in this case only if (i) there are no restrictions on the covariance
between measurement errors when more than one variable is measured with error; (ii)
there are no restrictions on the correlation between measurement errors and the errors
of the structural equations of the model. Under these assumptions, the usual rank and
order conditions for identification holds when treating the variables measured with error
as endogenous (see Hausman [1977]). Moreover, 3SLS on the original system is fully
efficient since the implied structural equations for the variables measured with error are
just identified. However, failure of one of these assumptions will result in a restricted
variance-covariance matrix of the full system and therefore in several complications re-
garding the identification (see Geraci [1976] and Hsiao [1976]) and estimation (see Geraci
[1977] and Hsiao [1976]) of the model.13 For the same reason, it should be obvious that
the two assumptions are not necessary to ensure that 2SLS is fully efficient in its class.
A second issue that should not be neglected, particularly in view of the variables
used in this paper, is that of the sensitivity of LS methods to outliers. I deal with this
problem by using robust regression diagnostics and robust estimation methods. More
specifically, both the diagnostics and the estimation procedures used here are designed to
respectively detect and limit the impact of outliers not only in the error space, but also in
the regressor space. Because of lack of space, I refer entirely to the literature on the topic
for a discussion of the techniques implemented here: see in particular Krasker-Welsch
[1982] and Krasker-Kuh-Welsch [1983] for a theoretical discussion, and Kuh-Welsch [1980]
and Peters-Samarov-Welsch [1981] for a more applied perspective.
In contrast to the errors-in-variables case, now there are no new conceptual issues
when this approach is implemented in a instrumental variable framework. The only
13Note however that, even when assumption (i) holds, the measurement error variance cannot be esti-
mated: see Hsiao [1976].
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difficulties are computational, since the program needed to obtain the bounded- influence
estimators becomes considerably more involved.14
A problem strictly related to that of measurement error is that of heteroskedasticity.
I apply a set of tests and use a number of heteroskedasticity-consistent estimators, both
in the OLS regressions of the reduced form and in the instrumental variable regressions
of the political mechanism.
Three completely different sets of issues should also be dealt with here: the dataset
used in the regressions, the sample and the time period. Because the estimates in this
paper relate to previous estimates by P-T and A-R, it is important to make sure that
the results obtained here are not due to differences in one of the three elements above.
Regarding the first, the income distribution data used here is based on several sources
in order to include the most reliable observation for each country. This dataset - based
primarily on Jain [1975] but supplemented by other sources - is very similar to the ones
used in Perotti [1991] and in A-R, but it is different from P-T who use the Paukert [1973]
dataset.
The second problem, i.e. the sample used, arises because the theory obviously applies
only to democracies, and the definition of "democracy" is clear a matter of judgment.
In this paper as in Perotti [1991] a democracy is a country whose value for the political
rights index in the Barro-Wolf dataset does not exceed 3. This leads to a sample of 30
democracies,15 which is similar but not identical to the samples used by A-R and P-T,
each of whom uses different criteria. Appendix 2 details the countries included in my
dataset and the source of the income distribution data for each country.
Finally, the timing issues is important for two independent reasons. First, the sample
period in most growth regressions is typically 1960-1985, and therefore ideally one would
want income distribution variables as close as possible to the year 1960: indeed, 1960-1985
14The programs used to compute the two types of robust estimators are available from the author upon
request.
15Since observations on fiscal policy variables for Jamaica are not available, the number of countries that
enter the simultaneous equation estimations is 29.
16
is the sample period used by A-R and P-T. However, it turns out that a more complete and
presumably more reliable set of observations is available around the year 1970. Second,
and more importantly perhaps, a consistent dataset on fiscal policy variables is available
only from 1970. In the reduced form regressions of P-T and A-R this is not a problem,
since fiscal policy variables are endogenous; however, for the structural estimations of
this paper it might be more appropriate to use 1970 as the initial year, and therefore to
use income distribution variables observed around the year 1970.
For all these reasons, the regressions of this paper are performed over two periods,
1960-85 and 1970-85, and using all three sets of data on income distribution variables
for democratic countries: the ones by A-R and P-T, which refer to 1960 only, and mine,
which refers to 1960 and 1970. The other variables are taken from the Barro-Wolf data
set, except the political variables that are taken from Edwards-Tabellini [1991] and from
the dataset used in Alesina-Ozler-Roubini-Swagel [1992]. Tables 1 and 2 present some
sample statistics and the crrelation matrix of these variables.
6 Reduced form estimations and tests.
Because the first tests of models of income distribution and growth have been performed
on their reduced forms, it is instructive to start the empirical part of this paper from the
same point. Threfore, in this section I essentially perform some sensitivity analysis on
reduced forms where income distribution variables appear as explanatory variables in a
standard growth regression. The main focus of interest is of course the coefficients of the
income distribution variables that appear in the system.
I start in Table 3 by reestimating the reduced form estimated by A-R and P-T, using
both my sample and dataset (column (1)) and those used by A-R (column (2)) and P-T
(column (3)). Thus, column (2) exactly reproduces one of the regressions in Table 6 of
A-R. The coefficient estimates in column (3) are very similar to those in Table 4, column
(1) of P-T: the small differences are probably due to slightly different data for the variable
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PRIM. The coefficient estimates are very similar across the three regressions, and as it
was already emphasized by A-R and P-T they look very supportive of the null hypothesis
by A-R, P-T and B, since the coefficient of MID is indeed positive and significant.
Three qualifications to this statement emerge from the other estimates in Table 5.
First, once a Latin American dummy variable is added to any of these regressions, the
size and significance of the income distribution coefficient decreases dramatically in all
three regressions, and becomes negative in the A-R regression. With two samples (mine
and A-R's) now one cannot reject the null hypothesis that the coefficients are zero (see
columns (4), (5) and (6)). That the coefficient of MID should decrease is not entirely
surprising, since the Latin America dummy covaries negatively both with the rate of
growth of GDP and the share of the third quintile, and the latter correlation persists
even after partialing out the effects of PRIM and GDP.
The second qualification to the success of the reduced form implications of the models
is that the size and significance of the income distribution variable again drops drastically
if one uses secondary enrollment instead of primary enrollment to control for the stock
of human capital (column (7)). A possible explanation is that most of the countries in
the sample are high-income countries with primary enrollment ratios very close (or in
several cases even higher) than 100%. To the extent that one of the determinants of
income distribution is the distribution of human capital, in high income countries it is
the distribution of secondary school enrollment ratios in different income groups that
makes the difference, since all income groups have a very high primary school enrollment
ratios. In fact, in this sample of 29 countries the simple correlation between MID and
secondary school enrollment is .681, much higher than the correlation between MID and
primary school enrollment, .300.
Finally, as column (8) shows, the results for the 1970-85 period are slightly less sup-
portive of the theory. Although the size of the coefficient of MID is actually higher than
in the 1960-85 period for the same sample (column (1)), now it is statistically insignificant.
Since they use a very limited set of explanatory variables, the reduced forms presented
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in Table 3 cannot easily be derived from structural models such as those developed in
Section 3. In Tables 4 and 5 I present estimates of reduced forms that refer to the models
by A-R, P-T and B (Table 4), and to SP-V and my model (Table 5). These estimates
make use of all the exogenous variables of a typical specification of the whole system, as
developed in the next section (see Table 8). In fact, to isolate clearly the role of income
distribution, I have simply added income distribution variables to what can be regarded
as a typical growth regression a' la Barro (see for instance Barro [1991]).
Consider first the models by A-R, P-T and B, as estimated in Table 4. Columns (1),
(2), (6) and (7) use A-R's and P-T's income distribution data respectively to estimate
the reduced form relation over the 1960-85 period. The results essentially confirm those
of the simpler specification of Table 3: the reduced form performs well over the 1960-
85 period, even though the introduction of a Latin America dummy variable causes the
size and significance of the coefficient of MID to drop substantially when the A-R data
is used. Column (3) also repeats the pattern of Table 3: in the 1970-85 sample, the
coefficient of MID cannot be statistically distinguished from 0.
In column (4) I have simply added a second income distribution variable, the share
of the top quintile. Strictly speaking, this last variable should not matter when taxes are
proportional to income, as assumed in A-R and P-T. However, it might belong in the
equation if taxes are progressive and the median voter is still the decisive voter. If this
is indeed the case, then this might explain the negative coefficient for MID in column
(3), since essentially that equation was omitting an important variable that covaries
negatively with MID in the sample. Note, however, that even if one assumes that for
small deviations from linear taxes the median voter is still the decisive voter, it is not
clear theoretically what sign the coefficient of TOP should have. Note also that the
estimates in this specification are robust to the introduction of a Latin American dummy
(column (5)).
Column (1) in Table 5 shows that the reduced form of S-PV is rejected by the data:
the implied relation between the share of the third quintile and growth is convex rather
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than concave.
The results are clearly disappointing for my model too (columns (2) to (4)). In column
(2) three of the four coefficients of the income distribution variables have the right sign,
but none of them is significant at the 10% level.16 One could argue that, for the reasons
discussed above, secondary school enrollment is the variable one should use to control for
human capital. Column (3) shows that in this case all the signs of the income distribution
variables are correct and the t-statistics increase slightly, although still only the coefficient
of TOP is marginally significant. A second possible defense of the model is that it is not
very meaningful to estimate a nonlinearity with so few observation on poor democracies;
therefore, it might then be more reasonable to use only rich countries to estimate my
model. In this case, growth should depend positively on MID and negatively on TOP,
while no interactive term should now be included. Accordingly, column (4) in Table 5
uses only those countries with a PPP-adjusted per capita GDP higher than U.S. $ 1,500
(assuming a cut-off points of U.S. $ 2,000 gives very similar results). Now the income
distribution variables are significant, but TOP has the wrong sign.
Tables 6 and 7 show that the estimated coefficients are fairly robust. In Table 6,
regression diagnostics for columns (1), (2) and (3) in Table 3 and column (3) in Table
4 are reported. Thus, the first three columns of Table 6 refer to the simple form of the
reduced form of the models by A-R, P-T and B, using the three datasets. Column (4) of
Table 6 refers to the more complete version of the reduced form obtained by specifying
the whole structural model. Table 7 reports the Krasker-Welsch robust estimators of the
same relations that appear in Table 6. As one can see from Table 6, there are some outliers
in both the error space and the regressor space, but as Table 7 shows the Krasker-Welsch
bounded-influence estimator that downweighs these outliers does not imply a substantial
departure from the OLS estimates.
16It should be noted, however, that the reduced form estimated here does not fall exactly from my
model: due to the abundance of interactive terms, the exact reduced form would have left too few degrees
of freedom.This applies,a fortiori, to SP-V, where the presence of a quadratic term in MID would have
required using several quadratic and cross-product terms as regressors in the reduced form.
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Note that there is always an element of arbitrariness in forming the bounded-influence
estimator used here. One can be more or less demanding in defining an outlier, i.e. an
observation that has to be downweighed in the robust estimator. In turn, the cut-off
value that defines an outlier is a function of the bound on sensitivity that one requires the
estimator to have, where the sensitivity is, roughly speaking, the maximum "influence"
that a single observation is allowed to have in a large sample.17 In the case of just
one regressor, once the sensitivity is set the efficiency of the Krasker-Welsch estimator
relative to the OLS estimator follows directly. With more than one regressor, the relative
efficiency depends on the sample. I have chosen the sensitivity in such a way that the
relative efficiency would be 95% in the case of one regressor. The actual relative efficiency
for each estimator appears in Tables 7 ad 15. Note that all the cutoff points for the
regression diagnostics also depend on the value chosen for the sensitivity of the estimator.
In summary, the message of the reduced form estimations is mixed: the version implied
by A-R, P-T and B is supported by the data only for the 1960-85 period, and even in
this case it does not survive the introduction of a Latin American dummy. In the case of
SP-V and my model, the verdict is less ambiguous: there is virtually no support for the
reduced forms implied by these models.
7 Estimates of the structural models.
Whether one interprets the reduced form results as supporting or rejecting the recent
models of income distribution and growth, it is still interesting to analyze if the polit-
ical mechanism is consistent with these models or is responsible for their rejection. In
addition, one may regard the political mechanism as of interest in itself, and therefore a
test of the fairly general median voter-type result that it embeds can be valuable inde-
pendently of the rest of the theory. In this section, I present the results of estimations
17For a rigorous definition of the terms "sensitivity" and "influence" in this context, see for example
Krasker-Kuh-Welsch [1983].
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of the structural models, using both full information and limited information methods.
Particular attention will be devoted to limited information estimation of the political
mechanism, i.e. the equation describing the determination of the fiscal policy variable.
I will concentrate initially on full information estimation of the structural models
implied by P-T and B on side and A-R on the other. The reason is that in SP-V and in
my model the engine of growth is accumulation of human capital, and it is well known
that reliable figures for this variable for all countries in the sample do not exist yet.
However, when I turn to limited information estimation of the political mechanism, this
problem does not arise and therefore the fiscal policy equation can be estimated for SP-V
and my model as well.
In Table 8 I present 3SLS estimates of the models by P-T and B (top and bottom
panels) and A-R (middle panel). The specification adopted is a simple but reasonable
one that generates the reduced form of Table 4, column (3). The two models differ only
in the dependent variable of the third equation, which is public investment in the case of
A-R and government transfers for P-T, B. The specification of the first two relations, for
GDP growth and private investment, is rather standard and does not require a detailed
discussion. I have included the rate of growth of GDP as a regressor in the investment
equation to capture possible accelerator effects (see Fischer [1991]). In the fiscal policy
equation, the proportion of the population above 65 of age is included because a major
component of government transfers is composed of social security programs and because,
especialy if Ricardian Equivalence does not hold, the age structure of the population
should in principle have an impact on public investment.
Abstracting for a moment from the fact that virtually all coefficients are insignificant,
from the first two panels one can see immediately that in both systems the two most
important coefficients do not square with the theory: in the economic mechanism private
investment depends positively on the government expenditure variable, while in the po-
litical mechanism government expenditure depends positively on the share of the third
quintile.
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It can be argued that, after all, for the 1970-85 subperiod the reduced form regressions
were not very good to start with. I have estimated the structural models for the 1960-85
period, using my dataset and the datasets by A-R and P-T. In particular, in the third
panel of Table 8 I report the results for the structural model of P-T, using their data on
income distribution variables and their sample of democratic countries: this combination
generated the reduced form perhaps most favorable to the theory (column (2) in Table
4). It is obvious that this interpretation was misleading: again both crucial coefficients
in the economic and political mechanism have the wrong sign. Thus, the correct sign of
the income distribution variable in the reduced form appears to be the result of two wrong
signs in the two components of the models.18
The specification of the fiscal policy equation (i.e., the political mechanism) in Table
8 was admittedly tentative. In order to understand whether the disappointing results
obtained so far are robust to other plausible specifications, in Tables 9 to 12 I concen-
trate on limited information (2SLS) estimation of the political mechanism. In Tables 9
and 10 the dependent variable is government transfers: these tables are therefore rel-
evant for the political mechanism in P-T and B (first four columns) and in my model
(last three columns). In Table 9 I experiment with different economic, demographic and
geographic determinants of government transfers. One can see immediately that the size
of the coefficient of MID is always positive except in one case, and always insignificantly
different from 0. The sign of the coefficient of TOP is also always wrong, although it
is always very imprecisely estimated and has little economic significance. In addition,
this time the introduction of a Latin America (not shown) dummy does not affect the
income distribution variables significantly. Among the other variables, AGE seems to
be an important determinant of government transfers: its coefficient is large and always
estimated rather precisely.
Table 10 focuses instead on the political determinants of government transfers. A
18Estimating the structural model of A-R using their income distribution dataset delivers essentially the
same message as in the bottom panel of Table 8.
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group of variables representing the structure of the executive is strongly significant, both
in statistical and economic terms. These variables are: NPC, the number of parties in
the ruling coalition; COAL, a variable that takes a value of one if the government is
made up of only one party and two if more than one party are in the government; MAJ,
an indicator that takes the value of 0 if the party or coalition in office does not have an
absolute majority, and one if it does. All variables are from Edwards-Tabellini [1991] and
are averages over the 1970-1985 period approximately. These political variables perform
quite well: the coefficient are always significant and with the expected signs, in the
sense that "weaker" executives tend to be associated with larger government transfers.
For instance, the addition of one party in a coalition is associated, on average, with an
increase in the government transfers to GDP ratio of 2.61%. However, the coefficient of
MID is still always positive and quite large in some cases.
I also run the same regressions using a different set of political and socio-economic
variables that are a priori good candidates to affect government transfers. These variables
are: PROTEST, the number of demonstrations against the government, PSTRIKE,
the number of political strikes, GCHANGE, the number of government changes, all
from Alesina et al. [1992], and SPI, an index of socio-political instability, from Alesina-
Perotti [1992] and Venieris-Gupta [1986]. The results are much less clear than with
the previous set of political variables from Edwards- Tabellini [1991]: the coefficient is
almost never significant and there are in some cases large differences when the income
distribution variable is assumed to be measured with error or when some adjustment for
heteroskedasticity is applied.
Estimates of the political mechanisms of A-R and SP-V are displayed in Tables 11 and
12, which correspond to Tables 9 and 10 respectively. The dependent variable in the first
4 columns of Table 11 is the ratio of public investment to GDP: these regressions therefore
estimate the political mechanism relevant for the model by A-R. Again, the coefficient
of MID is positive in two cases, but its t-statistics are always extremely small. Much
the same comments apply to the regression for the model by SP-V (column (5)): the
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coefficient of the income distribution variable has the wrong sign and is estimated very
imprecisely.
Adding political determinants of government expenditure (Table 12) does not modify
the general picture regarding the income distribution variables. In addition, and contrary
to the case of government transfers in Table 10, now the political variables are never
significant in explaining either public investment or public expenditure on education.
I will now take up the issues of heteroskedasticity, measurement error and robustness
of the estimates. Only for simplicity I will concentrate on the estimates relevant for P-T
and B, but much of what follows applies to the other models as well. I will illustrate
my procedure by commenting on the basic government transfers equation (column (1) in
Table 9), but I also applied the same procedure to all the equations in Tables 9, 10, 11
and 12 with very similar results.
In Table 13 I deal with the issues of measurement error and heteroskedasticity. It
is often argued that the error term is likely to be proportional to the inverse of GDP:
accordingly, I run both a Breusch-Pagan test and a Hall-Pagan test (which is in princi-
ple robust to the presence of heteroskedasticity in other equations). In both cases, the
null hypothesis of homoskedasticity cannot be rejected. One might still want to correct
(asymptotically) the standard errors for the presence of heteroskedasticity: this is done
in column (3) of Table 13 by correcting the standard errors of the 2SLS estimator using
Withe's heteroskedasticity-consistent covariance matrix. However, the 2SLS estimator
that uses the White heteroskedasticity-consistent covariance matrix is now less efficient
than the two-stage instrumental variable estimator described in White [1982].19 Accord-
ingly, in column (4) I present the 2SIV estimate of the same relation. The only important
difference is that now the size and significance of the income distribution coefficient drop
substantially with respect to the two 2SLS estimators.
As to measurement errors, a rather indirect way to gather some idea of their role in
19See Cragg [1983] for Monte Carlo evidence showing some small sample bias problems with the
heteroskedasticity-consistent estimator of the variance-covariance matrix.
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determining these results is to run a Hausman test using 3SLS and 2SLS (not shown)
estimates of the model. The test statistic is a Chi-square with 7 degrees of freedom,
and has a significance level of .788. This of course is only partially reassuring because
the test might have low power, as it is well known, and its small sample properties
are not clear. In the presence of heteroskedasticity, the relevant Hausman-type test
would use the covariance matrices of the two estimators in columns (3) and (4) of Table
13, the heteroskedasticity-corrected 2SLS estimator and the 2SIV estimator. Again this
specification test is well below the critical value, with a significance level of .208. Similarly,
a Hansen test has a significance level of .350.
One might still want to reestimate the model under the assumption that the income
distribution variable is observed with error. Column (2) in Table 13 shows that when
MID is treated as an endogenous variable the picture is much the same as in the 2SLS
estimator with MID exogenous. That measurement errors are not likely to be the main
source of the results displayed so far is confirmed by a Hausman test for measurement
error using the two 2SLS estimates in columns (1) and (2), i.e. the two 2SLS estimators
obtained when MID is treated as exogenous and endogenous respectively.20
If MID is measured with error and in addition the disturbance of the government
transfer equation is heteroskedastic, it is again possible to compute a 2SLS estimator
using White's covariance matrix and a 2SIV estimator, with MID being treated as
endogenous in both (columns (5) and (6) in Table 13). The same pattern displayed
by the two estimators with exogenous MID is present here: the 2SIV estimator for
the coefficient of MID is much smaller, although in both cases the coefficient remains
insignificant.
Finally, I computed robust regression diagnostics and estimated the equation using the
2SLS version of the Krasker-Welsch estimator, as I did for the OLS growth regressions in
20Only the TR2 version of the Hausman test could be computed (see Hausman [1983]). Neither Spencer-
Berk version (see Spencer-Berk [1981]) could be computed because the relevant variance covariance matrix
could not be inverted.
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Tables 6 and 7. From Tables 14 and 15 one can see that the bounded-influence estimates
are very close to those of the 2SLS estimator. In particular, the size and significance of
the income distribution coefficient are almost identical in the two estimators.
8 Conclusions.
The evidence presented in this paper casts some doubt on the empirical relevance of a
widely assumed model of the political process that endogenizes fiscal policy on the basis
of income distribution, going back at least to Romer [1975], Roberts [1977] and Meltzer-
Richard [1981]. Although nobody would want to take the median voter theorem literally
as a paradygm of the actual political process, many would accept the view that fiscal
policy in a democracy is related, in the long run, to a voter or class located more or
less in the "middle" of the income distribution. Although of course there are myriads of
other non-systematic political determinants of fiscal policy in the short-run, this paper
has shown that this view of the determinants of fiscal policy might be difficult to defend
even as a description of reality in the long-run.
The second important conclusion that this paper suggests is that government trans-
fers seem to have a positive effect on growth rather than the negative effect posited by
most recent theories. This finding, obtained by estimating a structural model, comple-
ments similar findings obtained in reduced form regressions by, among others, Devarajan-
Vinaya-Zou [1992] and Sala-I-Martin [1992]. The relevance of this second empirical result
might go beyond the models of income distribution and growth surveyed and tested in
this paper.
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Table 1: Summary statistics (sample 1970-85).


























































































































Table 2: Correlation matrix (sample 1970-85).



























































































See note to Table 1.
29
Table i: Growth regressions, 1960-85 and 1970-85.
60-85 60-85 60-85 60-85 60-85 60-85 60-85 70-85
(1) (2) (3) (4) (5) (6) (7) (8)
P A-R P-T P A-R P-T P P
constant -.242 -4.931 -5.071 2.341 2.137 -4.937 2.294 .274
(-.129) (-1.965) (-3.511) (1.267) (.605) (2.442) (1.432) (.094)
GDP -.431 -.620 -.613 -.428 -.382 -.592 -.498 -.319






































































OLS. Dependent variable: AGDP6085 (columns (1) to (7)) and AGDP7Q85 (column (8)). In columns (2)
and (5) the Alesina-Rodrik data and sample of democracies have been used. In columns (3) and (6) the
Persson-Tabellini data and sample of democracies have been used, t-statistics in parentheses.
Table 4: Growth regressions, 1960-85 and 1970-85.























(-1.582) (-4.036) (1.603) (-2.452) (-1.527) (-.216) (-3.467)
GDP -.679 -.869 -.165 -.261 -.281 -.628 -.908
(-2.749) (-3.337) (-1.256) (-1.981) (-1.725) (-2.327) (-3.350)
PRIM .038 .048 .006 .004 .006 .031 .046
(2.115) (3.670) (.506) (.394) (.381) (1.453) (3.451)
REVCOUP -4.515 -.239 -4.502 -3.702 -3.670 -4.811 -.037
(-1.569) (-.125) (-1.866) (-1.787) (-1.490) (-1.608) (-.019)
PPPIDE -1.569 -1.834 -3.103 -3.100 -2.439 -.798 -2.045


















































































OLS. Dependent variable: AGDP6085 (columns (1), (2), (6) and (7)) and AGDP7085
(columns (3), (4) and (5)). In columns (1) and (6) the Alesina-Rodrik data and sample of
democracies have been used. In columns (2) and (7) the Persson-Tabellini data and sample of
democracies have been used, t-statistics in parentheses.
Table!1: Growth regressions, 1970-85.




















































































































OLS. Dependent variable: AGDP6085. t-statistics in parenthe-
ses.
£ 2.



















































COUNTRY Hi (.828) RSTUD (2.500) DFFITS (1.576) DFBETAS(MID) (.557)
VENEZUELA .645 -3.358 -4.524 .882
This table displays those countries that exceed the cutoff points for the diagnostics H,-, RSTUD,
DFFITS, DFBETAS(GDP) (not reported) and DFBETAS for the income distribution variables. The
cutoff points for each diagnostics are immediately after the name of the diagnostics, in parentheses.
Table 7: Krasker-Welsch estimators of growth equations, 1970-85.
































































For samples and dependent variables used, see Tables 3 and 4. Robust t-statistics in parentheses.
Table 8: 3SLS.
P-T, B, 1970-85 (29 obs.)
(1) -4.54 -.49 GDP
(-1.43) (-3.41)
(2) 28.21 -2.78 AGDP
(1.78) (-.58)


























































































Dependent variables: Eq. (1): AGDP; Eq. (2): PRIVINV; Eq. (3): GTRAN (P-T, B) and
PUBINV (A-R). t-statistics in parentheses. In the first two panels my dataset and sample of democ-
racies are used. In the bottom panel P-T's income distribution data and sample of democracies are
used. T r
Table 9: Government transfers, 1970-85.




















































































































2SLS. Dependent variable: Government transfers (GTRAN). t-statistics in parentheses. In-
struments: GDP, PRIM, URB, AGE, PPPIDE, REVCOUP, MID and TOP (columns
(5) to (7)). Therefore, the instruments are the same as the explanatory variables in the reduced
form regressions of Table 4. Column (4) uses P-T's income distribution variables and sample
of democracies.
Table 10, Government transfers, 1970-85.


































































2SLS. Dependent variable: government transfers (GTRAN).
t-statistics in parentheses. Instruments: same as in Table 9,
except that REVCOUP is replaced by the relevant political
variable of each equation.
Table Ih Public inv. and public exp. on educ, 1970-85.















































































2SLS. Dependent variable: Public investment (PUBINV) (columns (1)
to (4)) and public expenditure on education (GOVED) (column (5)).
t-statistics in parentheses. Instruments: GDP, PRIM, URB, AGE,
PPPIDE, REVCOUP, MID and MID2 (column (5)). Therefore, the
instruments are the same as the explanatory variables in the reduced form
regressions of Table 4 (for A-R) and Table 5 (for SP-V). Column (4) uses
A-R's income distribution variables and sample of democracies.












































































































2SLS. Dependent variable: Public investment (PUBINV) (columns (1) to
(4)) and public expenditure on education (GOVED) (columns (5) and (6)).
t-statistics in parentheses. Instruments: same as in Table 11, except that
REVCOUP is replaced by the relevant political variable of each equation.
Table l$v Government transfers, 1970-85.






















































































Dependent variable: Government transfers (GTRAN). t-statistics in parentheses.
Column (1): 2SLS. Column(2): 2SLS with MID as endogenous variable. Column
(3): 2SLS with White's heteroskedasticity consistent covariance matrix. Column
(4): 2SIV. Column (5): 2SLS, with MID as endogenous variable and White's
heteroskedasticity consistent covariance matrix. Column (6): 2SIV with MID as
endogenous variable.
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Table 14' Robust diagnostics for govt. transfers regressions.
Column (1), Table 9
COUNTRY H, (.517) RSTUD (2.500) DFFITS (1.246) DFBETAS(MID) (.559)
ISRAEL .12 .57 1.85 .38
VENEZUELA .26 -.37 -1.00 -.22
This table displays those countries that exceed the cutoff points for the diagnostics H,, RSTUD,
DFFITS and DFBETAS(MID) and DFBETAS(GDP) (not reported). The cutoff points for each
diagnostics are immediately after the name of the diagnostics, in parentheses.
Table j£ Krasker-Welsch estimator of govt. transfers equation, 2SLS.



































transfers (GTRAN). t-statistics in
parentheses. Column (1): 2SLS.
Column(2): 2SLS, Krasker-Welsch
robust estimator.
Appendix 1: Description of the data.
This Appendix describes the data used in the regressions. All the data are from the
Barro-Wolf [1990] data set, except for the income distribution data, which are from a
variety of source*detailed in Appendix 2, or unless otherwise indicated.
GDP: GDP in thousands of 1980 dollars, from the Summers-Heston data set.
AGDP: rate of growth of GDP between years 1960-85 or 1970-85.
SEC: secondary school enrollment rate in year 1960 or 1970.
PRIM: primary school enrollment rate in year 1960 or 1970.
MID: share of the third quintile of the population in or around year 1960 or 1970.
Sources: see Appendix 2.
TOP: share of the fifth quintile of the population in or around year 1960 or 1970. Sources:
see Appendix 2.
MIDGDP: MID x GDP.
TOPGDP: TOP x GDP.
MID * *2: MID2
REVCOUP: Number of revolutions and coups per year (1960 to 1985 or subperiods).
URB: Urban population as percentage of total in year 1960 or 1970. Source: World
Bank Tables;
AGE: Percentage of population over age 65 in year 1960 or 1970. Source: World Bank
Tables.
GTRAN: Nominal government transfer payments as ratio to nominal GDP (average
from 1970 to 1985).
PUBINV: Ratio of gross real public domestic investment (using Heston-Summers de-
flator for investment) to real GDP (average from 1970 to 1985).
PRIVINV: Ratio of real private domestic investment to real GDP (average from 1970
to 1985);
GOVED: Ratio of nominal public expenditure on education to nominal GDP (average
from 1970 to 1985).
PPPIDE: Dviation of the deviation of the PPP value for the invstment deflator from
the sample mean, 1960;
CRISIS: Number of government crises per year (1960-85 or subperiods);
NPC: number of parties in ruling coalition. Average 1970-1982 (source: Edwards-
Tabellini [1991]);
COAL: dummy variable taking the value of 1 if the government is made up of only one
party and 2 if more than one party are in the government. Average 1970-82 (source:
Edwards-Tabellini [1991]);
MAJ: dummy variable taking the value of 0 if the party or coalition in office do not
have an absolute majority, and 1 if they do. Average 1970-81 (source: Edwards-Tabellini
[1991]);
PROTEST: number of political demonstrations against the government, average 1970-
85 (source: Alesina-Ozler-Roubini-Swagel [1992]);
PSTRIKE: number of political strikes, average 1970-85 (source: Alesina-Ozler-Roubini-
Swagel [1992]);
GCHANGE: number of government changes, average 1970-85 (source: Alesina-Ozler-
Roubini-Swagel [1992]);
SPI: index of political instability, average 1970-85 (source: Alesina-Perotti [1992] based
on a formula developed in Venieris- Gupta [1986]).
Appendix 2: Income Distribution Data.
This appendix lists the countries included in the dataset used in this paper, i.e.e those
countries with a political right index not higher than 3 in the Barro-Wolf data set and
for which income distribution data exist. Following each country in parentheses is the
source of its income distribution data.
Botswana (J); India (J); Dominican Republic (J); Sri Lanka (J); Malaysia (J); Turkey
(UN81); Colombia (J); Jamaica (J); Greece (J); Costa Rica (J); Japan (J); Spain (J,
VGP); Ireland (WDR86, VGP); Israel (J, UN81); Italy (K, WDR79); Austria (F); Fin-
land (J); France (J, WDR79); Netherlands (J, WDR79); U.K. (J); Norway (J, WDR79);
Sweden (J, UN81); Australia (K); Germany (J); Venezuela (J, WDR79); Denmark (J);
New Zealand (J); Canada (J, UN81); Switzerland (F, WDR86); U.S. (J).
Legend:
J: Jain [1975];
UN81: United Nations [1981];
VGP: Van Ginneken and Bak [1984];
WDR79: World Development Report [1979];
WDR86: World Development Report [1986];
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